o2l, fa- The method of Claim^djs wherein drawing in the displayed first image the 
representation of the surgical object is in response to a user indicating at least one 
positioning parameter for the surgical object. 

^ The method of Clairn^ wherein the at least one positioning parameter for 

the surgical object is defined in reference to the known coordinate frame. 

, 3, 

f < ^6. The method of Claim 3j> wherein the at least one parameter includes an 
approach angle of the surgical object. 




^ ^1. The method of Claim ^wherein the at least one parameter is defined in 



reference to the first image. 

The method of Claim $7 wherein the at least one parameter includes a 
point in the body. 

. y ',- 

^ jjfo. The method of Claim ^ wherein the user indicates the at least one 
parameter by positioning a cursor displayed within the first image, 

/ 

^ ^6. The method of Claim wherein a user indicates at least one parameter 
defining the surgical object. 



5 

The method of Claim jfo wherein the at least one parameter includes a 



dimension of the surgical object. 

/ 

jfg) jyli. The method of Claim further comprising: 

registering to the known coordinate frame a second two-dimensional, image of 

•v 

the body's anatomy taken at a second observation angle; 
displaying the second image; and 

drawing in the displayed second image the representation of the surgical object 
ba^edjhe registration of the second image with the known coordinate frame. • 



The method of Claim j$ wherein drawing the representation of the 
surgical object in the second image is in response to a user indicating on the displayed 
first image indicating a change in position of the representation of the surgical object in 



the first image. 

/ 

The method of Claim ^G, wherein the representation of the surgical object 



is a virtual guidewire defining, at least in part, a trajectory of insertion of the surgical 
object into the body. 

/ 

^ * "^ he method of Claim ^ wherein the representation of the surgical object 

is a virtual guidewire having a length corresponding to a dimension of the surgical object 
to be inserted into the body. 
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The method of Claim M further comprising transmitting to a positioning 
mechanism coordinates for indicating the position of the surgical object represented in 



ft- 




the first image. . 

if 

The method of Claim^^ further comprising manipulating the positioning 
mechanism such that a guide coupled to the positioning mechanism is substantially 
aligned with the representation of the surgical object in the image. 

V 

I 

I 

(o The method of Claim jjz further comprising displaying information for 
indicating the position of the surgical object represented in the first image. • 




A computer readable storage medium encoded with instructions, which, 



when read by a computer, enable a computer to undertake a process comprising: 

registering to a known coordinate frame a first two-dimensional, image of a 

body's anatomy taken at a first observation angle; 
displaying the first image; and 

drawing in the displayed first image a representation of a surgical object to be 
placed in the body based the registration of the first image with the known coordinate 
frame. 
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^b. The computer readable storage medium of Claim^R) wherein drawing in 
the displayed first image the representation of the surgical object is in response to a 
user indicating at least one positioning parameter for the surgical object. 

The computer readable storage medium of Claim jftf wherein the at least 



one positioning parameter for the surgical object is defined in reference to the known 
coordinate frame. 

h 

c^p The computer readable storage medium of Claim jsl, wherein the 

indication of the at least one positioning parameter is a reference on the 



displayed first image controlled by a user. 



J^l J>j$. The computer readable storage medium of Claim $ wherein the process 
further comprises: 

registering to the known coordinate frame a second two-dimensional, image of 
the body's anatomy taken at a second observation angle; 
displaying the second image; and 

drawing in the displayed second image the representation of the surgical- object 
based the registration of the second image with the known coordinate frame. 

A 



V 

8 ) 

. . & 
,y4. The computer readable storage medium of Clairn^S wherein drawing the 

representation of the surgical object in the second image is in response to an input 

received from a user indicating a position of the surgical object. 

^,^).^5. The computer readable storage medium of Claim^3 wherein drawing the 
representation of the surgical object in the second image is in response to an input 
received from a user indicating a position of the representation of the surgical object in 
the displayed first image. 

?/ 

^|^6. The computer readable storage medium of Claim wherein drawing the 
representation of the surgical object in the second image is in response to an input 
indicating a change in position of the representation of the "surgical object in the first 
image. 

^7. The computer readable storage medium of Claimjj6 wherein registering to 
the known coordinate frame the first image and the second image includes registering 
known coordinates of a plurality of fiducials within the reference frame with positions of 
the plurality of fiducials in the first and second images. 



jj8. A computer-aided method for planning a surgical procedure comprising: 



HI 
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is: 



registering a first two-dimensional, image of a body's anatomy taken at a first 
observation angle with a second two-dimensional image of the body's anatomy taken at 

* 

a second observation angle; 
> displaying the first image; 

drawing within the displayed first image drawing within the displayed first image a 
representation of a surgical object to be placed in the body based on an input indicating 
a position of the surgical object; 

displaying the second image; and 
fl 0 x drawing in the displayed second image the representation of the surgical object. 



m 

l« li 



a*" ' • 

»« . 

as;' 




M« *X'r ffl- The method of Claim 58 wherein drawing the representation of the 



surgical object in the second image is based, at least in part, on positioning in the 

i 

displayed first image of the representation of the surgical object in the first image. 




p J®fi' The m ethod of Claim^B wherein drawing in the first image and drawing 

second image the representation the'surgical object is at least in part in response to a 
user indicating at least one positioning parameter for the surgical object. 

The method of Clairn^ wherein the at least one positioning parameter for 



31 4- 



the surgical object is defined in reference to a known coordinate frame to which the first 
and the second images are registered. 
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0 L ^ 

^ J>£ The method of Claim^6p wherein the at least one parameter includes an 
approach angle of the surgical object. 

c?? 

3^j/ J^3. The methocl °f Claim>9^ wherein the at least one parameter includes a 
point in the body. 

The method of Claim 6^ wherein the user indicates the at least one 



parameter by positioning a reference displayed within the first or second images. 



The method of Claim 98 wherein a user indicates at least one parameter 




defining the surgical object. 

}d , & 

.r i-^- The method of Claim sfj further comprising transmitting to a positioning 
mechanism coordinates for indicating the position of the surgical object represented in 
the first image. 

< 

The method of Claim^jS further comprising manipulating the positioning 
mechanism such that a guide coupled to the positioning mechanism is substantially 
aligned with the representation of the surgical object in the image. 



4? 
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K ^68. The method Of Claim. ^8 further comprising displaying information for 
indicating the position within a known coordinate frame of reference for the surgical 
object for use in manually positioning a guide. 




The method of Claim^§6 wherein registering the first and second images 



includes registering a plurality of fiducials having known coordinates within a known 
coordinate frame of reference with images of the plurality of fiducials within in the 
respective first and second images. 




A computer readable storage medium encoded with instructions, which, 
when read by a computer, enable a computer to undertake a process comprising: 

receiving a first two-dimensional, image taken of a patient's body and a plurality 
of radio-opaque fiducials placed adjacent the body at known positions; and 

registering the image by optimizing parameters of a known geometric model such 
that projections of the plurality of fiducials into the first image best fit positions of the 
plurality of fiducials in the image. 





The computer readable storage medium of Claim^t), wherein the process 
further comprises: 

receiving a second, two-dimensional image taken of the patient's body and the 
plurality of fiducials from a position different from the first image; and 
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/ 

registering the second image by optimizing parameters of the known geometric 
model such that projections of the plurality of fiducials into the second image best fit 
positions of the plurality of fiducials in the second image. 





The computer readable storage medium of Clair^^l , wherein the process 
further comprises: 

receiving input indicating on one of the first and second images a position of a 
representation of an imaginary object with respect to the body; and 

drawing on the other of the first and second images a corresponding 
representation of the imaginary object projected into said other of the first and second 
images. 



4 ^ U( -7/3 . 




The computer readable storage medium of Claim^ further comprising: 



receiving input indicating a change to a second position of the representation of 
the imaginary object within said one of the first and second image; and 

redrawing within said other of the first and the second images the corresponding 
5 representation of imaginary object in the second position. 

t ~ Jf,. The computer readable storage medium of Claim ~!l wherein the 
imaginary object is a representation of a surgical object and the corresponding 
representation is also of the same surgical object. 
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^ 'jfi- The computer readable storage medium of Claimr/l , wherein the process 
further comprises: 



receiving an input indicating a position of an imaginary object within the body; 



■ r 



and 



drawing on the first and the second images a representation of the imaginary 



object in the indicated position. 



</3 

The computer readable storage medium of Clairrv?^, wherein the process 
further, comprises: 

* 

receiving an input indicating a change in the position of the imaginary object to a 

r 

second position; and 

redrawing in the first and the second images the representation of imaginary 
object in the second position. 

3? 



The computer readable storage medium of Claim^u, wherein registering 



the image further comprises: 

displaying the image; and 

receiving an input from a user indicating on the image the position of each of the 



5 plurality of fiducials within the image. 
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The computer readable storage medium of Claim 7^, wherein the process 



further comprises linearizing the image before registering the image. 
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A method comprising: 



receiving a first two-dimensional, image taken of a patient's body and a plurality 

* 

of radio-opaque fiducials placed adjacent the body at known positions; and 

registering the image by optimizing parameters of a known geometric model such 
5 that projections of the plurality of fiducials into the first image best fit positions of the 
plurality of fiducials in the image. 



7^ "^6. 



The method of ClainxT^ further comprising: 



receiving a second, two-dimensional image taken of the patient's body and the 
plurality of fiducials from a position different from the first image; and 

registering the second image by optimizing parameters of the known geometric 
5 model such that projections of the plurality of fiducials into the second image best fit 
positions of the plurality of fiducials in the second image. 

Xf. 

. The method of Claim^O further comprising: 
receiving input indicating on one of the first and second images a position of a 
representation of an imaginary object with respect to the body; and 

drawing on the other of the first and second images a corresponding 
5 representation of the imaginary object projected into said other of the first and second 
images. 
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The method of Claim^l further comprising: 



receiving input indicating a change to a second position of the representation of 

4 

the imaginary object within said one of the first and second image; and 

redrawing within said other of the first and the second images the corresponding 
representation of imaginary object in the second position. 

v' g3. The method of 8yl wherein the imaginary object is a representation of a 
surgical object and the corresponding representation is also of the same surgical object. 
S^^Qz The methoc * °* Clairtf §6 further comprising: 



receiving an input indicating a position of an imaginary object within the body; 



and 



drawing on the first and the second images a representation of the imaginary 



object in the indicated position. 



^4 



The method of ClaimjU further comprising: 



receiving an input indicating a change in the position of the imaginary object to a 
second position; and 

redrawing in the first and the second images the representation of imaginary 
object in the second position. 



